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(54) METHOD FOR ETCHING DUAL DAMASCENE STRUCTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
etching a dual damascene structure in which shoulder 
dropping of a hard mask can be suppressed. 
SOLUTION: In the method for etching a dual damascene 
structure employing at least one layer of Lowk film and at^| 
least one layer of hard mask, at lest one dummy layer 
which is not left finally in the structure is formed on the ^||^ ^^| 
hard mask in order to prevent shoulder dropping. ./•' ""y^ — #t 
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[ig*s 1 2 ] ps»3^- r^a ?o>±.m&s ! 0 

mm I 3 1 TaE»B±ccjft?:SH $n^*»L 
owKttiW«LovKBS£»l ^- K^A>i*2^ 

> f mmztizr *T&#-7 *s >«a^x ^ ? > y^ 

0 hU>^^y->^^T6^lXfIi ; 
- K-?ay^6GX& r u>^^->«:©3^- F"7a 
^ttfifflf *»2Xfi<k ;Blffi»3^-F^xy4*J:Df 
filial 1 ^- K~?a ^ tc y v^77 < x^cc j: 0 trr ^< 
d?->*^.«r-S©3xai r!5i»3^- F-^a^fe 
J: ^ Hijia^ I ^ - K ^ X ^ ^ f&h X 7 ^ * - ^ iC J: 0 
W*LowK««:^Tft»*r*W4XR4 ; RM&x 
? ^> yfltfr«<fcO . ^12^3 i?Jl^^£f 

* — >cc J: OHKai 1 K 

7*»BlW&*5XS4 ; &«IS^ 14(5^:^2^- 
xy^6tt& h U> : ? 1 ' > ^->ccj:DB«j!aW^LowK 

7 £ 'a7^^^>1&3icr>x^ : ? L >y^ 0 
[Ig*3S I 4 ] Wfi»3^- K^a^lt fe^S^ 

» 7^ y s/>KHtox f > y#£, 

owKlSiW^LovKl^i^ 1 m- K7A»^«Mx 
vfym^tbt, BI2*j»LowK»SCCK'7^ 

a 7*y-*!/> SteiOx 9 f > ifiittZ'fo -7 X \ mlZW 
1^- K^ayoc— tftc 'J v»7 <X^i:D hU> 
^<#->*»*-r**lXS4 ;WI2»1^- h"^A 
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2X!I4 ; MaWl^- WA*om&»ftt»Z^- 
wzticvvy?? 4 xmc J: o tr 7 * < * - > **« 

^£^3X^4 ■, l»S23n teJ:t>'»2^- F^X**& 

$T*IHX?I4 rW^2^-F?***tt* , r*4 
4*>K, UTEWl^- F-?**G>H/>*>«*->«& 
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> 4 U T«» U ^Clijia^ LovKBic b'7 *BSW £ 
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^oc:- h i*>*a*->k:32>\- K-?X»<;1MIT&SI 
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F ■? * * «c «v«7^ XflK J:0trr^<*->* «a 
T £313X^4 ; 1512^ 1 4di:CX»2^- F** M>6 
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^cc:- ^ r ^ y / t«fl)W 4 xs<^-W 

*. H7 (a) K^ti:^^, «aSB4l/i:^S i NH 
2CD±»tc{fflpfl*««)B : &#.««'4«ftL owKii 
L/CCC'FSOg4, •C-O±«:i*W»LovKtt4U , C0> 
SiLK™»8 > S6<Chu>?-*jJ:Wfc:7*»BW 
*fcab©M- K-?^^Js4UT<D^lC»^- K-?^*t? 
^>44C^>OS i0 2 JB84dJ:cmi20^-K-?^»t? 
*44C4«>S iONJBl 0, *^hu>?-»rtWO 
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ill 0«rx?^>yut: H/>^^>->*«*T6, 
<-U^C, 137 <c> (Cftti^K, K'7*/jBB©7* * 
U^ah (PR) JS1 4€:»flW^ 

[0006] mi <d> tcsr^^tc, tr7^7 
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7 <X^ccj:0, K-^^^-CA&S i 0* Ja8 

^x 9 * > y b^c trr^ & 
[ 0 0 0 7 ]* l/t:, WXBIl?«rtl/fcfcr7JB^- 
A^^BC^t:, 07 (e>^fJ:^^ ( W^LowK 
JIX'^^S » LK T M /S6e<:t'7^x^*>^T444 
^>i<:, (PR) HI 4*7 ? r 

[0 00 8] vt^, H}7 < f ) tcSTA^W, S2m- 
F-?^*t?*4S j ON^ 1 0^)t-u>*^ v ;-^S 
t^C, 1!^- F^a^C«S s Oa Ja8CChb>* 
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tcXr&t'T^Z-^tbxnmui:. F SGB4ttb' 
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fc£S i ONgl 0<PhU>*>*£->£f!3UC, S » 

LK* 1 * M mete 

[00 10] H8 <b>KST«fc}K. FSGIs 

[oo 1 1 ] bfci'K&h, ±ar«wi/fcxa©* 
■©»#^(»h , cai&cca & , i >t><$> o 

*#^fc 0 m«B7 ( f ) ICSWIB'CM:. ? * 

wiD, aiaiiyfc»i^-K^x>©s §8& 

cttf!|l2^-K-?x>©S iONJBl 0*C, B9K*t? 20 
J: 5 ft. Btt«W£t>6. 

[0 0 1 2] CC'H, »E.»wK7^^S i ONH 
< . fax«i?0Dx ? * > 2"c$ fcKWbT A 

shine) B»v»- hOBBic***^ 
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[ 0 0 13] iM«£KK#TftS*ifct> 
<J>X'h *) , m - K A * ®B& fc «rHlfN ?F(Stt F * T ^ 30 

[ 0 0 14] 

[W«ftJHHfeT*fc««I)*«] Jja»M4JS?fcT*fc«> 
£ *> 1 JBJBLh© LovKBi^W< th 1 BGIJL® ' * - 

fe^iW^ci^-c*^, coys -ttiis^iwociii 

[ 0 0 1 5 ] *©*&CC ( Ig*3f2CCl2^<7>J: guIS 
Low KKii2 M#WE>|fre»J«3n. «nt-ftEto#* 

WKLowKSt*. HWLovKBt, ± 50 



«B2 0 0 2- 124 56 8 

ftddmft L o w KII"C A * ^ ^ tc i/c 4> J: »Lo 
vK«il/f«. fliWFSG*!*, W 

[0 0 1 6 ] gft, W&^-K^A^tt, IS^m4ccia 
K<££^tC lB'CA-^'C*, A*l*t*B*ai5KiaU«[) 
J: 5K2JsiT'Aor Sfofcif 
<DJ:5<>c, l»K'W"*a»0&d>&<<fcfclB«S iO 
NtStrCt*ift?*l/l a . S « ON**gJM»j?ihlS4:L/i: 

m^A^>o WKJaHi«. st^T^iajRiOcfc^K:. 
i?ia^- k -7 * * i m omtoii&s t* ,* ^ j: 

[ 0 0 17] *-WHfl>8lte)Hj=i*cj:*itt l H*W9K:a 
jj8<E<£5tC, TWBBUB±WII*a»»Snfe«WILow 

BB^b-r^ffM* nHte«»L o wKKBCC h b>* 

$)?'C :»2^-K^^^«c , J vy*?-fXS«:j:o h 
u > ^ t # - > t «j0tr ^ * i xg<t Maa^ 2 ^- k 

*4ar^2xai : wa»3*^- h"-?x^*5<fcawa 

1 K"?A i?7>^^b'r^^->CC^DW^ 
Lo wKWcctr^^ , rS^4XfI^ ; 15^3^- 
k?^ tmvyptK 1 4>-»*K?*T^5xa<t : in 

sia«:r^t ^i<t4>tc, *mm^- p^^^fej* 

^> h U>?-^<5r- >(CJ:DR&« 1 ^- K^X^K h U 
>f /<*->*#ttU S6K1WEW*ILowKKk:« 
JSSd tlfc b'T ^ f T < 'S - > <!: O tTWffl b rB5l2«H» L 

I^LovK^a l>>?Z 3 ®m , &&llM£ 

c t tt r*7& >#s©x ^ * 
k?a >^»ttJT*xg^M*r, £3 r?^ * cc 

»2/x- r^^^o>PSl*>^p$i]r'*^o 
[ 0 0 18] ^ccKStc, !g*5 1 ok saw© J: nr 
12^3^-K^^^li, »»Jgt»i6*m/. 1 
tcsaS^J:^^:. WiaM5XStcfe<r»Tli, £T3''W 

*Uo 0 IB*«1 2Kia*S^^^tC, 1513^3^ 
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[ 0 0 19] * fc, *m*<DMo>ll£X£iri\& 0M&R 
1 3 Kia$x<»£ 5 cc, TttEHH-bKIIRXfM 5 ftfcft 
»LowKJB<t^aLowKttiiri^- F-***4» 

2^- F^**4*t*x**>y*Hfc4i/rp ffiu&Mk 

L o w KJgJsK VTi*&&2ftW£MUL o wKSSJstC 
t- u > *W^3n& r * 7 )l >*SW>x * * > 

tc<*:0 I- l*>?A*->£fl^&gilX«4 ; HUsa^ 
2^- F^*£*6J86hl'>*Jf*->K303^-- F 

J: 0<g* BM l^-WZtlCW 4 XgK *i tr 
7'<*->*»fiW&»3XS4 ;M3»3^-F-*A 
£4$<*:tff§ijia^ 1 f-?* tT>t*->ic 

iO^fRLow KJiCC b'7 4 W4 XS i ; H- 

9 * > y*f*(c j: 0 , near 3^- r^A 

£T£ 1 4 WC. flBMZ^- F** h U> 

->^flSo. ss> Kanaka l o wKetc^^nfc 

t'7 £ t'7 M jr - > & l/C flj^ 1/ r S5saS« L o w K Si 
tCt7^.«T4^5XfIcL ; m^M 1 fcJ:P'*2^- 

&<t£iS&4T&, faM^Vllfi©*?^^ 

W0a*3>wF-?**tt, WfclM»a*wi/t:t,»&J:^ 

i &(OSRfl>,l:*sc. TOBM±K«%mfl£tifc* 
fRLovKA^MKLowKS^STl^ F^**4£ 

lav 1 r »j v -f is«j:»j i 
u > ? .> t * - > t«flw 1 jm t \ g&iaaa 1 ; ^ f 

>\- ijy <XS*CctDt:r^<>->ft 

®fi£T&»3XfIi ; man teJ:tf*2^- K?A* 
fit* bT'* > ti <fc 9 PiaW^ LovKBiC b'7 
&»fi&?*Sr4Xg4 ;BIK©2^-K^A>«:IK* , r 

a»*x? *>yi,t: u> >*«flw**5 
* - > 4 L/ trwffl i/ ri^ia^L 0 w kirk try 

*4*6X«4 ;BME*1^-- K-**rM»&J«* M'> 
*;<*->K«fc9JiBaw*LovK0»c t- i">***iS 



4*012 0 0 2- 1 24 56 8 
r*W7X«&;:*6J**C4&4&»£T4, ^^7^ 

fltfcAm*. js2a- K-7^***»UT&xa«:*j^ 
r, H2^-k-?x>k:p**a*i;t«> b *2;W 

[ 0 0 2 ! ] S 6cc^ fe, *»W©Mcc««iK:cfc*i«. 
Wc«0»L 0 w KlSiW^L 0 w K!S4M ! K^^ 

^itlrtx ^^^.^ur, grsa«»LowKfis 

JSS r a 7 * £^ V> mii^x ViiltX'h ^ 

K-^^ u>^'^->ccS2^- K-?*>* 
ttKr««2X&£ ; WeiHl m-k-?x 
4JK2^^ K7^>ty -fXSKliO t7^<* 

- > t ^> S 3 X^4 \ Wfcim 1 J: O'W 2 K 
^ p&zmz trr ^ >• * - > tc j: 0 gsrtsw^R L o w K m 
tCb7^.-ST4^4XfI4 ; NeML 0 vK0KuiS 

Ad nfe tr7 * 1 7 ^ * - > 4 r^ij^ L/ Trmaatfft L 

0 wK«6Cfc'7^.«f 4S5XS4 MM2/V- K 
^«R^4^6Xa4 : Buia^ 1 K*?^ ^<^> 

>tB*r*!U7xai ; miaam^- k^x*4*6j« 

4 h U>*^^->CCctD^iaW^LovKg^ h U> 

7 y^to^ji(7>x ^ * > 

[ 0 0 2 2] «CMKCC, 1 7(C0attC[>J: 5k, SI 
BBlfcJ:tfH2»~»r?x» I«l-tttt3^ <£ C 4 
?Wff* L/^o ***=BWW: J:*il*. * 1 F-?^ 

-sp^x r ^ > ^>r«K , —aw ^ ^ * > 

3ST2^- F^^^t?«Jbtl4A:«>, 5 *S/> WtOftr 

ia^Stoc:' J: ^ cc, S » 0N-C*4C4*Bai/C*. S ! 0 
NttSMIAjUi4 ur feftb < ^>x- >J v y 4 ©is. 

[ 0 0 2 3] 

CC*a*4 x > ^j^tSrsab AtkKSKtc 
»-C»qir * • ft *J ttT<E»H A CJHfittHSK fe t J 

ttti? h C 4^cfc 0 ^la^ «r^«ST4 C 4 K "T^o 
[ 0 0 2 4] ST, 19 1 «:#JRl/^*E6*^*6CD«»«i: 

[ 0 0 2 5 ] Isj^td^x 9 * > y«H 1 0 0 ©B«l* 
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l&ZtttittmSB 1 0 Zftl'Clt, 1 0 43M&J** 

mm i o e^Jisntct*, se£?£€^ i o s icmmn 
* 1 1 o^iwfcftrfco, c<^>»*^ + 

* M 1 Ofl>±BCt*«Ef*, WAt**** 1 ?*^ 

1 0 6 CCi*. S^S 1 1 8 «r^U^SJif6«S ! 2 10 
[ 0 0 2 6] *fc, T»»« 1 0 6©Sffiffl<!:«lftf 4 

»e£ i o 4 o^Mcct*. ?»©^^b±{Bhfl i a 2 a 

2 2 iWHSB 1 0 2 &®M(Cl*ftttft 1 2 3#ftdl3 

n*swtc«»snr^4. £fc, ±tt6Si2 2cc 
at*sh?6*si 2 i#si*s*ra>4 0 

u±m*Ll 2 2a*m, 2 4*^**1. * 

b£4G>#AftttWl 2 4 KM:, 20 
2 6#tN*8*va*&. 1 2 6cc 

It, 1 3 2 tftUB't'l'T'l 3 4 

[ 0 0 2 7] *fc. flfiBgB i 0 2©T#«Ctt. 
•J . <ec>X£3 1 «tMK «W*«c J: 0 , ftlHfl 1 0 4 rt £ 
[0 02 8] We. iJ2x >-C, 

fi^T&xgK^T, H2fcj:OTB3&#«w*a*& 

02 (a) (C^TJ^tC fBSB±l/C0>S 
i NS2 0 2 <M5 0 mm) ©JJWMMBMBWfti 
&flttLovKM&l/i:G>FSGJI2 0 4 (II 
Jt&OOnm) , C0±fcti^LowKft£l/C4>S 
! LK T M J32 0 6 (13*140 Onm> , hU> 

SIC^F-?*****^**^ iOt £2 0 8 
(Ml OOnm) toJ:tfW2«S>^- K-***-C**4 
C^^S t ONS2 1 0 (Ml OOsim) , 40 

(PR) la 2 1 2^/ttsnt:c^. 
[002 9] *r, 02 (b> tCmTJ^K (3? IX 
g> , h 1>>$-Wr? * Y \s 9 J>X \ (PR) JS2 I 2&E! 

**Cfc&S i ONJ22 1 0*x* r u>*,>* 

it, plAl*. W5Srtcr>E/5#B»*5 0inT. SSk 
5 0 0W, l^aCH 2 F 2 . 0* , 
A r ft-t-^a 2 0 & c c m, 20scc a>, 1 so 
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[0 03 0] SMW>7* hUfAh (PR) Jg2 1 2£ 
7?f>^l/CK*OfcK. 02 (c) K*tt-«fc$tc 
(.l£2Xg) . »2^h'?^Wa*H/^ 

->k, 53^-F^x»£ttirr£. *j»cwEafii? 

It S3^wh"?A^liT|©Ox i de/22 1 4 (Hi 
*1 Onm*M> . ±B©S i ONE2 1 6 (Ml 0 
um^) OZm&ttZMmvfoZ. CCX\ Oxs 
deS214. S i ONH2 1 6liCVD (Chem i 
c a 1 Vapor Deposition) 'Cfl&lW 

SOG^-»5 0 0 0 r p nrC^Tpi./ C4 0 0 Xrcaffc* 
**C4tcj:o»«i?** # $6c'c, d2 (d>ic^f 
J:5«:, *©±tt:h:T»atffl©7it (PR) 
13 2 1 8*BsrT£ d 

[0 03 1 ] JMC. 02(e) OC^f ch^CC (^3X 
g) , trrH^ * t- h (PR ) S2 1 8 fcffll' 
r, «t©yvy57^xil«:j:0, W3^\-p-?x>" 
"C'^^Ox ! d e^2 1 4, S ! ON©2 1 6t*£Um 
!A-K^Am^S i Oz JS2 0 8*X7?>yL, 

iUXli, S^^< ? >^^^^4 0mT, 

^tB^epJjQT 4S^3«:l 5 0 0W, l^aCF, , 0 
2 . A r -£ft eft 8 0 sccci, 2 0 s c c 

in, l60sccm£T£, 

[0032] *l/tT, »3ISt?»*Ufe»3^-K^ 

>tflWr*t:, 02 ( f ) tCWJk^tt: <^4XII> . W 
SLovKtC«S ! LK T M J32 0 6Kb'7£x? 

4i<L4>CC, 7* h h (PR) §2 1 8 
*7 9S/>yU-Ctt*T*. C«>t*©x??->y&fr 
iU-Ctt, «attrtCE>ffi*JSHSR*l 0 0m 

T, Kfi(C£llMlf&«A«: 1 0 0 OW, «##^Nt , 
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